
Week beginning- 

- 
1933 

.................................... Jan. 29 
Feb. 6 ..................................... 
Feb. 12 .................................... 
Feb. 19 .................................... 

Jan. 29 .................................... 

Feb. 19 .................................... 
Feb. Feb. 5 12 ..................................... 

.................................... 

- 
Gram calories per square cantimeter 

w ~ ~ ~ g -  Madison Lincoln Chicago ::$ Fresno ::$ Zgs %% LaJolla Miami o:Ens 
Gal. Cal. Cal. Cal. C d .  Cal. Cal. Cal. Cal. Cal. Cal. Cal. Cal. 

~ - _ _ - _ _ - _ _ _ - ~ ~ - _ - ~ _ _ _  
254 124 349 149 236 143 246 124 189 245 115 14 222 

294 246 299 222 205 362 178 31 249 288 130 320 188 
228 195 382 232 255 336 198 218 284 mi ea 311 315 

308 282 380 269 231 417 228 12.3 270 309 284 372 232 

Departures from weakly normals 

+37 -44 +18 +45 +l4 6 .......... +Z7 -125 3 .......... 

+49 +63 +85 .......... fO --. - - - - -. . 
4-82 + e l  51 3 1  2"l F41::::::::::~ fq ':II +11 i- 43 1 .--_ .-._ - .__ - - - -. -. . 

Accumulated departures on Feb. 26 

+1,736 I -420 1 +1,281 1 f2.331 1 +?,I42 I +2Y4 I +1,120 1 ._._._._..I -98 I -399 I -5.523 I -840 1 .......... 

;gy 

Atmas- 
pberic 
dust Notes: Sky- 

parti- light polari- 
clasper zation. P.. 
cubic clouds. etc. 
centi- 
meter 

_ _ _ _ - ~  

Air 
mass, 

m. 
I, 

1. 78 
1. 78 
1.94 
1.96 
3.79 

gr. ea1 
1.248 
1.244 
1.148 
1.155 
.76Y 

3.70 
3.43 
3.34 
3.03 

,879 
.948 
.954 
.976 

1. BB 
1.75 
1.70 

1. m 
1.309 

1. 233 
1.301 

1.306 

Are8 

I 
spot 'Group 

--- 

_ _ _ _ _  1173 _ _ _ _ _  46 

_ _ _ _ _  216 
.__._ 1111 

_ _ _ _ _  1R5 _ _ _ _ _  1091 

_ _ _ _ _  1173 

77 ............. 

77 ............. 

80 ............. 
114 ....... 
-- 

Total 
area 
for 

"d"B'," 

_ _ _ _ _ _  _ _ _ _ _ _  
1,512 

1.373 

1,285 _ _ _ _ _ _  

_ _ _ _ _ _  
.__.__ 

Eastern 
.tandard 
ivil time 

~ 

Diff. 
long. 

Lonei- 
tude 

Lati- 
tude 

-- 

h .  711. 
11 20 

14 31 

12 30 

12 53 

10 55 

-62.0 
-45.0 
-36.0 
+15.0 
-48.0 
-21.0 
+30.0 
-35.0 
-8.0 

+MI. 0 
-22.0 
+4.0 

+ 6 2 0  
-9.0 

+1B. 0 62 ............. 
154 ....... 

............. 
..... 46 

710 

..... 741 
62 ....... 

93 ....... 

1,173 

1,172 
..___. 

772 

834 
...... 

10 20 

10 43 

10 32 

i74.0 
+2.0 

+29.0 
+70.0 
flfJ.0 
f43.0 
+B.O 

2.94 
2.86 
2.37 
2.31 
1.58 
1. 57 

.779 

.795 

.888 

.091 
1.056 
1.086 

TABLE 3.-Solar radiation measurements, and determinations of 
atmospheric-turbidity factor, 0, TVashington, D.C., February 1933 

[Values in italics have been interpolated] 

TABLE 3.--Solnr Tadintion mensitremenis, and determinations of 
nt~nospheric-t.lcrbidity factor, 8, lthshingtori, D.C., February 1933- 
Continued. 

- 

Air 
mass 

m. 

- 

4.54 
4.33 
3.94 
3.73 
2.69 
2.58 
1. 80 
1.78 
1.46 
1.49 
- 

- 

Blue 

t slq 
O W  

- 

5 

6 

6 

4 

4 

Atmoi 
pheric 
dust 

cubic 
centi- 
meter 

:y:g 
Solar 
alti- 
tude, 

h .  

Solar 
8lt.i- 
tude, 

h. 

Notes: Sky- 
light poluri- 
sation, P., 
clouds, etc. 

Date and solar 
hour angle I? 

__ 

0.849 
.a62 
.m 
.809 
,968 
.955 

1. m 
I. Gus 
1. os4 
I .  a34 

I ,  Date and solar 
hour angle 8 I. 

__ 
ir. ea/ 
0.936 
.936 
.82a 
.81S 
,570 

,766 
.764 
,770 
.n9 

858 
.943 
.063 
.921 

1.053 
I. 068 
1.060 
1.068 
.982 .no .w 
.mo 
.844 
.as8 
.785 
.779 

.761 

.Ea? 
,904 
.Bo8 
.970 
.970 
.874 
.974 
.Hi 
1.016 
1.011 
.99s 
,991 
,085 
,982 

.660 

.617 

.671 

.66S 
,731 
,733 

I, 

Feb. 23 
4:28 a ......... 
4:w a ......... 
4:18 a. ........ 
4:13 a ......... 
3:55 a--. ...... 
330 a--.  _ _ _ _ _ _  
217 a ......... 

047 a- ......... 
043 a ......... 
212 a - - -  _ _ _ _ _ _  

Feb. 2 
0:18 a _-___-_- - -  
0:13 a .......... 
1:24 p _ _ _ _ _ _ _ _ _  
1:30 p _ _ _ _ _ _ _ _ _  
3:34 p _ _ _ _ _ _ _ _ _  

ir. cal 
0.755 
.766 
.661 
.655 
.4f4 

. a1 

.e44 

.e47 

.666 

.749 

.7b5 

.718 

.714 

.a60 

.850 

.a61 

.E62 

.787 

.797 

.727 

.721 
696 

.688 

.673 

.66S 

,746 
.719 
.76S 
.754 
.797 
.795 
.7ss 
.785 
.764 
.E42 
.8& 
,782 
.701 
.782 
,779 

,512 
.614 
,647 
.EA9 
,567 
.688 

34-11 
34-09 
30-56 
30-22 
15-08 

15-33 
18.18 
17-33 
19-18 

30-27 
31-36 
34-52 
3- 

33-37 
33-58 
35-58 
36-06 
31-26 
31-22 
23-12 
22-07 
17-64 
17-45 
15-23 
14-45 

16-16 
17-16 
19-30 
20-18 
25-32 
26-14 
35-40 
3500 
36-18 
3e-a 
W O  
36-52 
36-32 
3445 
34-24 

1946 
m-22 
2451 
5 3 4  
39-20 
39-36 

0.065 
.088 
,065 . om 
.om 

.m 
,066 
.066 .om 

. om 

.om 

.om 
,023 

.030 

. o s  . 030 

. o s  

.035 

.035 . om 

.020 . om 

.030 

.030 

.040 

.045 

.040 

.035 . 030 

.030 

. o s  

.025 

.om 

.om . om . 020 . om 

. om 

. om 

. om 

. loo 
,095 .ow 
,085 
.070 
,065 

690 

586 

479 

420 

2% 

4m 

P=53.7. 

P-56.2. 

P=5&3. 

P=50.2. 

P=49.2. 

5 1 I P=50.2. 

Feb. 8 
1:47 a _ _ _ _ _ _ _ _ -  
1:42 a _ _ _ _ _ _ _ _ _ _  
0:49 a .......... 
0.44 a .......... 

POSITIONS AND AREAS OF SUN SPOTS 

[Communicated by Ca t J F Hellwag Superintendent United States Naval Observa- 
tory. Data furnisheaby Naval, Obse;;vatory, in cooperation with Harvard, Perkins, 
and Mount Wilson Observatories. The differences of longitude are measured from 
central meridian positive west. The north latitudes are plus. Areas are corrected 
for forcahortenini and are expressed inmillionths of sun'svisible hemisphere. The total 
area, including spots and groups, is given for each day In the last column] 

Feb. 9 
1:15 a _______.__ 
1:11 a _______.-- 
0:31 a _ _ _ _ _ _ _ _ _ _  
0:aa a. - _-----  - 
1:39 p ____.____ 
1:42 p- _ _ _ _ _ _ _ _  
253 p _ _ _ _ _ _ _ _ _  
2:59 p __.______ 
3:27 p __- - - - - - -  
3:33 p --_------ 
3:43 p _--.-.--- 
3:47 p _ _ _ _ _ _ _ _ _  

Beb. 16 

Date 

1933 

Feb. 2 (Naval Ohservatory) ..... 

Feb. 3 (Naval Observatory) ..... 

Feb. 4 (Mount Wilson) ____.___. 

Feb. 5 (Naval Observatory) ..... 

Feb. 6 (Naval Ohservatory) ..... 

Feb. 7 (Naval Observatory) ..... 

Feb. 8 (Naval Observatory)-..-. 

Feb. 9 (Naval Observatory) ..... 

~ . _  ~~ 

3:46 a- - _ _  -- - - - 
3:42 a .___ _.___ 
3:28 a __-_- - - - -  
3:23 a _ _ _ - - - - - -  
248 a _ _ - _ - - - - -  
1:17 a ......... 
243 a _ _ _ _ _ _ _ _ _  

20.4 I '+6.0 

124 p ......... 
1:28 p ......... 

1:50 p ......... 
1:47 p ......... 

1/56.0 
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POSITIONS AND AREAS OF SUN SPOTS-Continued PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 

.. 
Feb. 14 (Mount Wilson) ____.._._ 
Feb. 15 (Mount Wilson) __..._.__ 

16 Naval Observatory).--.. 
17 {Mount Wilson) __._.____ 
18 (Naval Observatory).---- 
19 (Naval Observatory)-.--- 
20 (Perkins Observatory)..- 
21 (Nnval Observatory)-.-.. 

Feb. 22 Naval Observatory) ....- 
Feb. 23 Naval Observatory)-.--. 
Feb. 24 Naval Observatory)-.-.. 
Feb. 25 i Perkins Observatory). - - 
Feb. 26 (Naval Observatory)-.-.- 
Feb. 27 (Naval Observatory)---.- 
Feb. 25 (Naval Observatory)-.--- 

Mean daily area for February _ _ _ _  

Date 

14 10 
17 35 
11 29 
12 30 
12 '22 
11 24 
12 30 
10 51 
11 10 
11 18 
11 15 
15 35 
13 4 
11 40 
11 XI 

.________ 

Eastern 
standard 

civil time 

(9 
(9 c 

--I 
-3 
-5 
-6 

-10 
-10 
-11 

1933 1 h. m. 
Feb. 10 (Naval Observatory)..--. 11 18 

75 
;3 
io 
82 
55 
50 
52 
50 
55 

Feb. 11 (Naval Observatory) .-... I 1  0 
Feb. 12 (Naval Observatory) ...-. 12 I4 
Feh. 13 (Perkins Ohservatorr). .. 12 30 

(') 

0 
-2 
-6 
-5 
-7 
-3 

82 
74 

54 
47 
46 
45 
41 
40 

61 

Total 
area 
for 

Heliographic 

I I I I 1 4 3 i  

FEBRUARY, 1933 
[Dependent alone on observations at  Zurich and its station at  Arosa] 

[Datn furnished through the courtesy of Prof. W. Brunner, University of Zurich, 
Saitzerlaud] 

Fe ;gyy  1 Relative 11 Fep&ry  1 Relative 11 February Relative 
numbers numbers 1933 numbers 

4- 

Mean: 25 davs==20.4. 
o=Passage of an arerage-sized group through the central meridian. 
b=  Passage of LL large woup or spot through the central meridian. 
c=New formntion of a center of activity: E. on the eastern part of the sun's disk: 

W, on the a-estern part; M,  in the central zone. 
d=Entrance of a large or average-sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Dlvision, W. R. Qregg, in charge] 

By L. T. QAMUELS 

Free-air temperatures during February were consider- 
ably below normal a t  the northern stations with the 
largest departures occurring at  Ellendale. Temperatures 
at the southern stations averaged above normal with the 
largest departures a t  Atlanta. Table 1 shows that, con- 
trary to the usual inverse relationship between the 
monthly temperature and relative humidity departures, 
this relationship was direct a t  most stations. Under 
such conditions there often is found a correlation between 
the monthly precipitation and relative humidity depar- 
tures. Such a relationship was strikingly apparent at  
those stations having temperature and relative humidity 

departures of the same sign, e.g., Chicago, -0.92 in.; 
Atlanta, + 0.87 in. ; Omaha, - 0.64 in. ; Cleveland, - 0.52 
in. ; and Dallas, + 0.34 in. 

As would be expected from the fact that the normal 
latitudinal temperature gradient was intensified by the 
super-normal temperatures over the south and subnormal 
tempera.tures over the north, the resultant wind velocities 
for the month were considerably above normal. Result- 
ant free-air wind directions were close to normal over most 
of the country. The greatest deviations occurred over the 
north Pacific States where the normal southwesterly com- 
ponent was replaced by one from the northwest. 

TABLE 1.-Free-air tenipsratures and relative huniidilies during February 19SS 
T E M P E R A T U R E  ("C.) 

Altitude (meters) 
m.s.1. 

- 

Mean 

Surfeca. ______.___.___ 83 
600 _______________.____ 1 82 

Depar- Depar- 1 Depar- Depar- Depar- 

normal normal normal normal normal normal 
Mean 1 t#: 11 Mean I ::: 11 Mean 1 t:: // Mean 1 t:: 11 Mean 1 11 hfean 

Depar- Depar- Depar- 

normal normal normal 

-8.9 _.______ -9.3 -3.0 -8.6 -2.5 -14.1 -4.6 -6.4 
4-3.0 -11.0 _ _ _ _ _ _ _ _  -11.8 -3.4 -10.8 
+3.2 :::I1 -13.31 -19.0 ______.. _ _ _ _ _ _ _ _  11 -14.41 -19.3 -3.811 -2.6 -13.41 -19.1 ::::I/ -2.6 -5.5 +.3 ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ~ ~ : ~ i  -4.8 -5'11i -11.4 -17.6 -'" 
4-21 -26.3 _ _ _ _ _ _ _ _  -257 -2.7 -26.2 -3.2 -12.4 -.9 ____._____._.___ -23.9 

RELATIVE HUMIDITY (PERC,ENT) 

78 
72 
64 
59 
52 
48 
47 
47 
47 

72 
66 
54 
49 
45 
41 
41 
45 
41 

Weather Bureau airplane observations made near 5 a.m.; Navy airplane ohserrations near 7 a.m.; Ellendale kite observations near 9 a.m. (seventy-fifth meridian time). 
1 Temperature and humidity departures based on normals of Due West, S.C. 
2 Airplane observations made by Massachusetts Institute of Technology. 

4 Temperature departures based on normals determined by interpolating between those of Qroesbeck, Tax., and Broken Arrow, Okla. Humidity depxtures based on normals 

1 Temperature and humidity departures based on normals of Drexel, Nebr. 
4 Naval air stations. 
7 Burfm and W m e t e r  departures omitted because of difference in time of day between airplsne observations and those of kites upon which the normals are based. 

Temperature and humidity departures based on normals of Royal Center, Ind. 

of Qroesbeck, Tex. 


